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STABILITY OF BRAKE FLUID IN POLYETHYLENE BOTTLES 
Testing performed by: Engineering Experiment Station, Georgia 
Institute of Technology, Atlanta, Georgia 
For: Standard Container Company, 
Homerville,, Georgia 
Contract No: A-3176 
Summary: 
Samples of brake fluid in polyethylene and metal containers were 
aged at 80% relative humidity and temperature cycled between 77° and 120°F 
at 24 hour· intervals. Testing after 14 and 30 days showed no difference 
in water c:ontent and only very slight difference in boiling point for 
samples in polyethylene as compared to samp·les in metal. Water content 
averaged 0.44% for all samples and did not change between the two sample 
times. Equilibrium boiling point at the end of the test varied from 
239°F for the samples in metal to 235° .and 236° for samples in polyethy-
lene. The~ samples in metal showed no change over the test period while 
the samplE~s in polyethylene showed a slight decrease from 14 to 30 days. 
Samples: 
Eighteen bottles containing brake fluid were delivered for testing: 
eight 12o~~- metal, eight 12oz. red polyethylene (.05 11 wall thickness}, 
and two 16oz. white polyethylene {.04 11 wall thickness}. The containers 
were not opened prior to testing. 
Procedure: 
The bottles were individually labeled and placed in two sealed 
containers. Open beakers of saturated ammonium chloride were included 
to mainta·in the atmosphere inside the containers at 80% R.H. (ASTM E 104}. 
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The two sealed containers were exchanged between the open laboratory and 
an oven on a daily basis (except for weekends) to achieve the desired 
temperature cycling. Actual temperatures varied from 76° to 80° ambient 
and from 118° to 122° in the oven during the test. Nine bottles were re-
moved from the containers and analyzed after 14 days. The remainder were 
analyzed after 30 days. 
Water in the fluid was determined by the Karl-Fischer method {ASTM 
D 1123). Equilibrium boiling point was determined under steady-state 
reflux conditions (ASTM D 1120). Details of the test procedures can 
be found in the cited ASTM procedures. 
Results: 
Analytical results are summarized in the table below. No signi-
ficant change in water content was found. A slight decrease in boiling 
point is noted for samples stored in polyethylene. 
The bottle material was confirmed .to be polyethylene by infrared 
spectroscopy. The white bottle material also contained titanium dioxide 
pigment. Very limited measurement of wall thickness indicated some varia-
tion but, overall, was .05" for the red bottles and .04 11 for the white. 
Some corrosion of the metal cans was noted after testing. This is 
most likely due to the periodic condensation experienced during the cool-
down phase of each cycle. Slight seepage of fluid from a few of the 
plastic bottles was observed. The bottles appeared to gain weight 
slightly during the test, however, the magnitude of this change (general-
ly less than 1_ gram versus a .total weight of 400-SOOg.) is close to 
expected weighing errors. 
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Table 1. Brake Fluid Analysis 
14 days 30 days 
Bottle material %H20 B.P. %H20 B.P. 
metal .42 239 .39 239 
polyethylene (. 05u) .47 239 .50 236 
polyethylene (. 04 11 ) .46 236 .42 235 
estimated error + .05 + 1 +.05 + 1 -
Note: Values are averages of four samplest except for polyethylene 
(.0·4 11 ) which is a single determination. Error is estimated 
from variation among quadruplicate samples. 
Thomas L. Starr 
Energy and Materials Sciences Laboratory 
April 12t 1982 
